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respects to the Roentgen or X radiation. The 7- rays have
a high penetrative power and are not affected by either
electrostatic or magnetic fields.
All three types of radiation are capable of producing
charged carriers of electricity, known as ions, in the gases
which they traverse, and in this manner render the gases
conductive to electricity. They also excite phosphores-
cence in various chemical compounds and produce an effect
on photographic plates.
The chemical elements which exhibit the phenomena of
radioactivity are termed radio-elements. In order to
explain their behavior, a theory, known as the disintegration
theory, was proposed in 1902 by Rutherford and Soddy
and has now been generally accepted. In this theory it
is assumed that the radio-elements represent unstable forms
of matter the atoms of which are spontaneously undergoing
changes which result in the production of new forms of
matter having different physical and chemical properties.
These changes are accompanied by the emission of energy
usually appearing in the form of heat derived from the
internal energy of the atoms in process of transformation.
The disintegration of the radio-elements takes place accord-
ing to a simple exponential law which is given by the
expression N=N0e~^, where N0 is the number of atoms
of the element present at the start, N is the number remaining
unchanged after any time t, e is the base of the natural
system of logarithms and X is the constant of change of
the given element. The constant of change is a definite
and characteristic quantity for any particular radio-element
and its value is unaffected by any of the extremes of tem-
perature and pressure to which it has been possible to subject
radioactive substances. The constant of change represents
the fraction of any given quantity of the radio-element
which undergoes transformation in the unit of time.
The disintegration of the radio-elements is wholly hide-